Abstract. We used a long-term data set (26 years) from Audouin's Gull (Larus audouinii ), a long-lived seabird, to address the relationship between the age-dependent pattern of reproductive performance and environmental conditions during breeding. Although theoretical models predict that the youngest and oldest breeders (due to inexperience and senescence, respectively) will perform less well than intermediate age classes, few empirical data exist regarding how this expected pattern varies with food availability. To assess the influence of age and food availability (corrected by population size of the main consumers to take into account density dependence) on a number of breeding parameters (laying dates, egg volume, clutch size, and hatching success), we modeled mean and variances of these parameters by incorporating heterogeneity into generalized linear models. All parameters varied with age and to different degrees, depending on food availability. As expected, performance improved with increased food supply, and the observed age pattern was quadratic, with poorer breeding performances occurring in extreme ages. For most parameters (except for laying dates, for which age and food did not interact), the pattern changed with food somewhat unexpectedly; the differences in performance between age classes were higher (i.e., the quadratic pattern was more noticeable) when food was more readily available than when food availability was lower. We suggest that, under poor environmental conditions, only high-quality individuals of the younger and older birds bred and that the differences in breeding performance between age classes were smaller. Although variances for egg volume were constant, variances for laying dates were highest for the youngest breeders and tended to decrease with age, either due to the selection of higher-quality individuals or to a greater frequency of birds skipping breeding with age, especially when food was in low supply. Our results show that mean and variances of breeding parameters changed with age, but that this pattern was different for each parameter and also varied according to food availability. It is likely that, other than food, certain additional factors (e.g., sex, cohort effects, density dependence) also influence changes in breeding performance with age, and this may preclude the finding of a common pattern among traits and among studies on different taxa.
INTRODUCTION
It is a well-known phenomenon in nature that the reproductive performance of individuals improves with age (Forslund and Pa¨rt 1995 , Coulson et al. 2001 , Bowen et al. 2006 , Trumbo 2009 ). Younger breeders often perform badly and have lower reproductive capacity, which is related to their lack of experience in acquiring sufficient quality and quantity of resources, such as food, mates, and territories (Reid et al. 2003 , Sanz-Aguilar et al. 2008 . This lack of skills in first-time breeders compared to older individuals commonly translates into costs in successive breeding frequency or even in future survival (i.e., the survival-reproduction trade-off; see Stearns 2000) . In many long-lived animals, a similar pattern of lower breeding performance has been found in the oldest individuals, a phenomenon known as reproductive senescence (e.g., Jones et al. 2008 , Aubry et al. 2009 , Rebke et al. 2010 .
Three nonexclusive hypotheses exist to explain the poorer performance of younger breeders. The first is the constraint hypothesis (Curio 1983) , which states that individuals gain experience and skills over the years (e.g., Nol and Smith 1987 , Desrochers 1992 , De Forest and Gaston 1996 . On the other hand, the restraint hypothesis (Curio 1983) suggests that younger breeders that have higher residual reproductive value than older individuals should reduce their reproductive effort to avoid incurring high survival costs (e.g., Ericsson et al. 2001 , Velando et al. 2006 . Finally, the selection hypothesis advocates the existence of a selection filter, operating during the first breeding attempts, that leads to older age classes consisting only of individuals that reproduce well (Cam and Monnat 2000 , Reid et al. 2003 , Sanz-Aguilar et al. 2008 . Once established that the pattern of reproductive traits varies with age, it still remains to be seen whether this pattern is invariant in natural populations subject to stochastic environments. Life-history theory states that, apart from the intrinsic factors that shape the variation of breeding parameters with age (constrained by tradeoffs), there are also extrinsic factors (i.e., environmental variation) that play an important and interactive role (e.g., Stearns 2000) . Thus, it is to be expected that differences in environmental conditions, especially those related to the availability of food during breeding attempts, will cause variations in this pattern (see Fig.  1 ). Theoretical models (e.g., Stearns 1976) assume that when food is limited there is an increase in reproductive costs, which will be higher for younger breeders under these environmental conditions. Some of the few studies addressing the association between food supply (mostly estimated through proxies such as climate indexes or fisheries data), age, and breeding parameters have found that differences in breeding performance between age classes were highest when food was in short supply (Boekelheide and Ainley 1989 , Sydeman et al. 1991 , Laaksonen et al. 2002 , Bunce et al. 2005 ); see Fig. 1a . A second, unexpected pattern derived from theoretical expectations (see Fig. 1b ) indicates that when food availability is high, breeding parameters are equally high for all age classes (Ratcliffe et al. 1998 , Nevoux et al. 2007 , Lee 2011 . In a study of Great Skuas (Stercorarius skua), breeding success was found to vary with age under intermediate levels of food availability, but was rather constant when food supplies were either high or low (see Fig. 1c ) (Ratcliffe et al. 1998) . Finally, an additional unexpected pattern suggests that variability is irrespective of food supply (i.e., the only effect is that of age; Fig. 1d ) (e.g., Vieyra et al. 2009 , Pardo et al. 2013 ; see Appendix: Table A1 for supporting information).
Here, we used long-term data from a 26-year study to assess how different levels of food availability affect the age-dependent pattern of variability in several breeding parameters of Audouin's Gull Larus audouinii, a longlived colonial bird. Patterns of variability in breeding parameters between age classes are commonly analyzed Table A1 ) to explain the variation in the breeding parameters with age in relation to the environment (see Introduction for explanation): high food availability (solid line), low food availability (dotted line), and intermediate food availability (dashed line, panel c). Panel (a) corresponds to the hypothesis that, under conditions with better food supply, the differences between age classes were less than when food availability was lower. In panel (b), differences between age classes were great but equal under all conditions of food availability; in panel (c), although differences between age classes were small but equal under conditions of higher and lower food availability, a more shaped quadratic pattern was found for intermediate food conditions. Panel (d) fits with the hypothesis that the age effect is independent of food availability. Note that the curves show the mean values for each age class and that the hypothesis with a large variation within classes encompasses different curves, depending on the strength of the senescence phase. For laying dates, the curves should be inverted (i.e., younger and older birds laying later in the season).
without considering the variance structure of these parameters (e.g., Kawecki 1994, Proaktor et al. 2007) . However, variance heterogeneity may contain important ecological information and it is thus advisable to incorporate its analysis into the models (Zuur et al. 2009 ). Thus, we analyzed not only how age and food affected mean values of breeding parameters, but also how variance changed with age and food availability (Nakagawa and Schielzeth 2012 , Violle et al. 2012 , Pardo et al. 2013 . In fact, the few empirical studies that have analyzed the changes in variance of demographic traits found that the greatest variance occurs in older individuals Yoccoz 2003, Pardo et al. 2013 ). However, here we go beyond those findings and test how this variance changes not only with age but also with environmental conditions. For instance, we predict that the variance in clutch size of younger breeders will be larger due to heterogeneity in individual quality (i.e., some are able to perform better than others), and will decrease with environmental stress, i.e., lower food availability, because under these circumstances only good younger breeders will in fact breed.
METHODS
The study was carried out in the Audouin's Gull colony at Punta de la Banya (Ebro Delta, western Mediterranean; 40834 0 9.18 00 N, 0839 0 7.86 00 E), which holds ;65% of the total world population of this gull (e.g., Tavecchia et al. 2007 ). The site lies on a 2500-ha peninsula of sandy dunes covered by halophilous vegetation, where the gulls build their nests. Audouin's Gulls are iteroparous and clutch size varies between 1 and 4 eggs (mode 3 eggs). Birds start to breed at three years old, and most recruitment in this colony occurs at 3-4 years and decreases sharply thereafter; annual adult survival probability is estimated at 0.91, and the mean life expectancy is ;14 years (Oro 1998) , calculated as
where / is survival, i is age, and j and k are pre-adult and adult ages.
The banding program was initiated in 1985; by 2010, 27 914 chicks had been banded (annual median 1048, range 86-1792). Since 1988, chicks have also been marked with a plastic band with an individual alphanumeric code that can be read from a distance using a telescope (see Plate 1). For birds marked only with metal bands, incubating adults were detected using a telescope and were trapped at the nest following standard procedures (see Tavecchia et al. 2007 ). In the period 1994-2011, from the beginning of the laying period onward, nests were identified by searching for banded adults showing reproductive behavior. Once detected, nests were marked and monitored regularly (every 2 or 4 days). During these years, 1631 nests with at least one marked adult were monitored (annual median 101, range 13-143). We recorded the breeding phenology (laying date of the first egg as the number of days elapsed since 12 April (see Fig. 1b ), that is, just before the start of laying), clutch size (the number of eggs laid), egg volume (length and maximum width of each egg measured with a digital caliper to 60.1 mm; see Oro et al. 1996) , and hatching success. Only the hatching success of non-abandoned or predated nests was considered. Nests abandoned or predated before the clutch was completed were considered only for laying dates, but not for the rest of parameters; when abandonment and predation occurred once the clutch was completed, these nests were considered also for egg volume and clutch size, but not for hatching success. Parameters related to eggs are an excellent indicator of environmental conditions during the breeding period; for instance, at the population level, egg volume and clutch size increase with improved food availability in the area around the colony (e.g., Oro et al. 1996) . The visits (median seven visits for the laying and incubation period lasting ;30 days) allowed us to control for egg abandonment and predation; thus we were able to obtain unbiased estimates for clutch size. Once the clutch had been started, the laying date of these nests (except if they were predated) was estimated on the basis of the hatching date of the first egg (see Oro et al. 1996) . Nests found when hatching was initiated or nests abandoned or predated before we could assess that the clutch was completed (i.e., once after three days-the maximum laying interval in Audouin's Gulls-since the last egg was recorded, except for clutches of four eggs) were not considered, in order to avoid overestimation of true hatching success. Furthermore, nests found once clutches were completed (i.e., consecutive visits did not record more eggs) did not underestimate clutch size or hatching success due to potential previous predation, because nests found on the laying date that suffered predation within the laying interval (i.e., before clutch was potentially completed) were always abandoned (own observations, N ¼ 37 nests). These filters, together with the fact that 87% of nests were found on the laying date, made apparent success a reasonable proxy of true hatching success. Because chicks abandon the nest just few days after hatching, breeding success could not be recorded. Given that Audouin's Gulls are groundnesting birds and the large size of the colony (median number of breeding pairs: 11 300, range 9170-15 329), we only have transversal population data, i.e., most individuals could not be monitored in successive years. From the 1631 nests monitored over the study, 85% corresponded to individuals monitored only once, and 15% were monitored twice, the maximum number of replicated data from the same individual. Thus, we considered that pseudoreplication in our data was negligible.
In many cases only one member of the pair was banded, so we checked assortative mating by age by using pairs in which both members were marked. The association between the ages of the two members was high (N ¼ 152, Spearman correlation r S ¼ 0.736, P , 0.0001, mean difference ¼ 1.9 years, 95% CI: 1.5-2.3 years), so we were able to assume that the age of a nonbanded partner was similar to that of the banded (known-age) bird.
The tons (1 metric ton ¼ 1 Mg) of landings of the trawler fleet in La Rapita, the main fishing port near the colony , were used as a proxy for annual food availability. In the study area, Audouin's Gulls overlap their foraging areas with the fishing grounds of the trawler fleet (Man˜osa et al. 2004 , Cama et al. 2012 . Gulls exploit discards to a great extent (.75% of their diet; see , and amounts of discards are highly correlated with trawler landings ; as a result, breeding success is correlated with fish landings (Fig. 2) . When trawlers do not operate (e.g., during moratoria periods and weekends), gulls feed mainly on small pelagics and less importantly on secondary prey from rice fields (67% and 27% of the gull diet, respectively; . Those landings were corrected for population size (i.e., food per capita, hereafter referred as food) by taking into consideration the number of both Audouin's and Yellow-legged Gulls L. michahellis breeding each year (see methods in Almaraz and Oro 2011)-the latter gull being a sympatric food-competing species-to account for the density dependence of the guild by interference competition recorded in the study colony (Tavecchia et al. 2007, Almaraz and Oro 2011) . The availability of discards greatly influences the breeding parameters of the study colony (e.g., Oro et al. 1996 ; see Fig. 2 ). The variability in food supply was great and offered a wide range of environmental conditions. For instance, under severe food limitation when discard availability was at its lowest, the modal clutch size decreased to only two eggs, an exceptionally low value for this species (Oro et al. 1996) .
We analyzed data using generalized linear models (GLM) to assess the influence of age, food availability per capita (standardized), and their interaction on each breeding parameter. Breeding parameters were modeled as functions of continually valued age and food availability, with model error covariance matrices structured by group-specific error variances for age group and food availability. We used different error and link functions, depending on the distribution of the breeding parameter: Gaussian error and link identity function for average egg volume in a clutch, and laying date, binomial error, and logit link function for clutch size and hatching success. Owing to the fact that clutch size did not follow a Gaussian or a Poisson distribution (range 1-4), that one-egg clutches are rare (10%), and that most individuals lay three-egg clutches (the modal clutch size, corresponding to 55% of the clutches monitored), we treated that parameter as a binomial variable (i.e., laying or not laying a three-egg clutch).
Different models with additive fixed effects and their interactions were analyzed; age was introduced as linear, logarithmic, and quadratic to test for different patterns of age-dependent variation in the breeding parameter (see Fig. 1 ). Given that egg volume varies with clutch size (Oro et al. 1996) , we also introduced clutch size as an explanatory factor for that parameter. We incorporated heterogeneity into the models to test for betweengroup heteroscedasticity, i.e., whether variances vary between age groups and food availability. We obtained the residual variances for each group directly from the GLM. Because hatching success and clutch size were treated as binomial variables, the heteroscedasticity procedure was not feasible because mean and variance are functionally linked. We used biologically meaningful categorizations of ages and food-availability classes; older age classes were pooled to ensure enough statistical power. Ages were categorized into a less constrained distribution (Age A, six classes: 3, 4, 5, 6, 7-14, and .14 years old) and two simpler, more constrained structures (Age B, four classes: 3, 4-5, 6-14, and .14 years old; Age C, three classes: 3, 4-6, and .6 years old) (see Appendix: Table A2 ). Food availability per capita (as Mg of fish landed divided by the number of breeding pairs of Audouin's and Yellow-legged Gulls) was standardized through a standard normal transformation (by subtracting the mean and dividing the standard deviation) using categories in a single structure with three balanced groups: negative values (seven years with poor food supply per capita), values between 0 and 1 (five good years), and values higher than 1 (six very good years). The average egg volume in a clutch and mean laying date were fitted with the functions gls and varIdent from the nlme R package (Pinheiro et al. 2013 ); 95% confidence limits of the variances were obtained by utilizing the intervals.gls function from this package; clutch size and hatching success were fitted with the glm function, in all cases using R software (http://cran. r-project.org). Model selection was carried out using the AIC (Akaike information criterion) of each model (Burnham and Anderson 2002) .
RESULTS
Breeding ages ranged from three years old (first breeding age) to 25 years old. As usual in these types of data, larger standard errors of older birds are a result of the smaller sample of these ages (Fig. 3) . All breeding parameters showed a trend of variation with age, that is, a general improvement in performance during the first attempts, followed by stabilization during intermediate ages (Fig. 3) . A senescence pattern also seemed to emerge in all breeding parameters, most obviously for laying dates and less so for clutch size, egg volume, and hatching success (Fig. 3) . Model selection showed that food and age played an important role in explaining variation in breeding parameters compared to the null models. Furthermore, these two effects in combination (either with or without interaction) appeared in the best models for all breeding parameters; likewise, age was always present quadratically (see selected models in FIG. 3 . Relationship between breeding parameters (laying dates, clutch size, egg volume, and hatching success) and age (mean values and 95% CI) in Audouin's Gulls. Note that the laying date is expressed as days elapsed since 12 April, the date on which females are about to lay their eggs. The numbers above the x-axis of each panel are the number of observations for each age class. Table 1 and Appendix: Table A2 ). Thus, all breeding parameters significantly increased as food availability improved and a quadratic effect with age appeared (younger and older individuals showing poorer performances; see Fig. 3 ). When food was in short supply, the pattern of variability in most breeding parameters with age was flatter (i.e., the difference between intermediate ages and both younger and older ages was less) than when food was readily available, an effect that increased the quadratic shape of the association (see Figs. 4 and 5). The exception was in laying dates when the selected model included food and age additively (i.e., without their interaction; see Table 1 ), which gave parallel quadratic curves and similar quadratic patterns, although all ages performed better when food was in good supply (Fig. 5) .
Effects of food supply on the variance of the age pattern
In tests for heteroscedasticity, the variances behaved differently for each breeding parameter, changing with age (four age classes) and food availability for laying dates, but remaining constant for egg volume (homogeneous variances for all ages and food classes); see Appendix: Table A2 . For laying dates, the greatest variances occurred in 3-year and 4-5 year-old birds when food was in good supply, i.e., when individuals of different quality found suitable conditions to start breeding; the lowest variance occurred in the oldest birds (.14 years old) when food availability was highest (Fig. 6 ).
DISCUSSION

Age variation pattern
Our results show clear evidence of quadratic variation of age in several breeding parameters: younger and older birds laid later in the season (an indication of poorer acquisition of resources for reproduction), laid fewer eggs per clutch, laid smaller eggs, and hatched fewer eggs at the end of incubation. All studies dealing with multiple life-history and physiological traits report differences in the degree to which age influences each trait, ranging from no effect to a strong association, either linear or quadratic (e.g., Weimerskirch 1990 , Blas et al. 2009 , Lecomte et al. 2010 , Pardo et al. 2013 . Nevertheless, no common pattern in differences between and within traits across taxa has yet emerged, probably because additional factors other than age (e.g., sex, individual quality, experience, mate and site fidelity, cohort effects, age of the mate, density dependence, and stochastic fluctuations of food; see, for instance, Coulson et al. 2001 ) potentially influence the multi-trait pattern.
Even though an increase in breeding performance with age and experience has been widely reported in many iteroparous organisms (e.g., Berkeley et al. 2004 , Bowen et al. 2006 , Weladji et al. 2006 , Trumbo 2009 ), the final decline in performance in older individuals has seldom been assessed (Monaghan et al. 2008 ) and has been recorded only in some but not all studied taxa (e.g., Vieyra et al. 2009 , Rebke et al. 2010 , Orzack et al. 2011 , Pardo et al. 2013 . In younger birds, poorer breeding PLATE 1. A group of Audouin's Gulls at Punta de la Banya in the western Mediterranean where the study was carried out. Some birds are banded; the second from the right holds the code A9N, and corresponds to a gull banded here as a chick in 1988. Photo credit: Carles Domingo. Notes: The best structure of variances (see Appendix: Table A2 ) was used for each parameter: for laying dates, food in interaction with age B structure; for clutch size, food in interaction with age C structure; and homoscedasticity for egg volume. Once the best variance structure was selected, we kept that structure for all models. Modeling followed a strategy of stepwise forward addition of parameters. We started with the null model with no effects, then single effects were tested, and finally interactions between these effects. Terms are: K, the number of identifiable parameters; AIC, Akaike's information criterion; DAIC, the difference in AIC value of the model with respect to the AIC value of the best model. The final selected model is in bold. Interaction between factors is denoted by ''3'' and ''þ'' indicates an additive effect between factors. Age 2 indicates a quadratic effect of age on the breeding parameter. Food is the availability of food per capita (see Methods).
Twelve of the parameters (K ) in all models corresponded to the variance structure (four age classes 3 three food classes).
à One of the parameters (K ) in all models corresponded to a single variance value.
performance is likely to indicate a lack of experience, especially when interference competition for resources with older (i.e., more experienced) birds occurs. Navarro et al. (2010) found that in Audouin's Gulls, younger breeders consumed lower quality prey in rice fields with lower energetic content, probably to avoid competition with the older birds that mainly consume lipid-rich fish. The decline in breeding performance observed in old gulls is the result of senescence, probably due to a deterioration of their functional abilities, particularly a lower foraging efficiency (e.g., Catry et al. 2006 , Lecomte et al. 2010 ). This lower foraging efficiency in older birds would be more marked when food availability per capita decreased (i.e., when intra-and interspecific competition increased), determining a lower reproductive performance under such conditions. Although actuarial senescence (i.e., of survival) is a widespread phenomenon, reproductive senescence has been less studied and seems to be less common because it may also depend on food availability, on traits such as body size and migratory behavior, or on trade-offs between early-and late-life reproduction (Reed et al. 2008 , Aubry et al. 2009 , Berman et al. 2009 ).
Influence of food supply per capita on pattern in age variation
Once we had demonstrated the quadratic effect of age on all breeding parameters analyzed, the major challenge of our study was to assess whether and how this common pattern in nature varies with food availability, the main environmental driver of breeding performance (in the absence of predation). As expected, performance improved with increased food supply in all parameters. In terms of laying dates, performance varied quadrat- FIG. 4 . Smoothing regression surfaces of the raw data, depicting the effects of age (ranging from 3 to 25 years of age) across all observed values of food availability (expressed as a food index of trawling discards per capita) on (a) laying dates, (b) clutch size, (c) average egg volume in three-egg clutches, and (d) hatching success of Audouin's Gulls in the Ebro Delta. The food index is a measure of density dependence because it reflects not the absolute amount of food available, but how much food is available for each individual (total trawling discards divided by the number of gulls).
ically with age and increased in parallel with food availability per capita: birds laying earlier were in better condition, and this was the only parameter in Audouin's Gulls that behaved like this (i.e., food did not alter the age pattern). Egg laying occurs at the beginning of the reproductive season and should be the breeding parameter less affected by environmental noise, which should accumulate across the season. This probably causes an increase in the effects of different conditions of food availability per capita for each age class, although the difference with other parameters and with laying dates in closely related organisms, e.g., Western Gulls L. occidentalis (Sydeman et al. 1991 ; see Appendix: Table  A1 ), remain poorly understood. For the rest of the FIG. 5 . Variation in the breeding parameters with age for the two extreme values of food availability per capita (years with lowest and highest values) to explore the two patterns of age variation under different food conditions. Solid circles show predicted mean values for each age estimated from the best model (see Table 1 and Appendix: Table A2 ). Inset figures show the mean values together with their 95% CI (same parameters as the respective axes in the main panels).
reproductive parameters (clutch size, egg volume, and hatching success), the age pattern of breeding performance varied markedly with different levels of food availability and in an unexpected way. When food per capita was in short supply, the resulting quadratic age pattern was less marked (Fig. 5) , even though most studies have found that differences in breeding performance between age classes decrease with improving feeding opportunities (see Appendix: Table A1 ). For instance, Ezard et al. (2006) report that young Common Terns (Sterna hirundo) performed well only in highquality years, as is the case in Brandt's Cormorants (Phalacrocorax penicillatus) (Boekelheide and Ainley 1989) . By contrast, our results show that the quadratic age pattern in Audouin's Gull for all parameters is more apparent under good conditions (except for laying dates; see Fig. 5 ), when middle-aged individuals greatly improve their breeding performance, thereby increasing differences in reproductive performance vis-a`-vis older birds.
Variances in laying dates decreased with age and under all conditions; higher variance differences within age classes in breeding performance were found in younger birds. These results suggest that heterogeneity in individual quality exists within young age classes. Heterogeneity within age classes has been invoked by many previous studies (e.g., Sydeman et al. 1991 , Cam and Monnat 2000 , Barbraud and Weimerskirch 2005 , McCleery et al. 2008 , Lescroe¨l et al. 2009 , Pe´ron et al. 2010 , Desprez et al. 2011 and is the basis for the selection hypothesis (e.g., Nevoux et al. 2007 ; but see Rebke et al. 2010 ). This hypothesis is also supported by the low variances in older age classes (Fig.  6) , which suggest that heterogeneity in individual quality for these birds was low. The average individual quality should increase with age, once young breeders of lower quality are removed from the population due to the costs of reproduction (e.g., Sanz-Aguilar et al. 2008) . Additionally, it remains to be understood whether skip breeding, a practice commonly recorded in many seabird species including other gulls (e.g., Cam and Monnat 2000 , Pyle et al. 2001 , Sanz-Aguilar et al. 2008 , Goutte et al. 2011 , also plays a role in the low variances recorded in older Audouin's Gulls.
To our knowledge, only Pardo et al. (2013) have ever analyzed how the variances of several demographic traits change with age; these authors found a U-shaped pattern in the Black-browed Albatrosses (Thalassarche melanophrys), with middle-aged individuals having the lowest variances. Thus, the patterns present in these two species coincide in the high variances for younger birds and the lower variances for middle-aged birds, whereas the least variance in Audouin's Gulls occurs in older individuals. The difference in the two species-specific patterns appears in older age classes, because variances in old Black-browed Albatrosses were high (and similar to variances of younger birds), whereas those in old Audouin's Gulls were the lowest. This is likely to be explained by the differences in life-history strategies between the two species: albatrosses are extremely longlived birds, lay a single egg, and have sabbatical (nonbreeding) years, whereas Audouin's Gulls have a lower survival, lay 2-3 eggs, and are thus bet-hedgers, i.e., species that reduce the temporal variance in fitness at the expense of lowered arithmetic mean fitness. Our results suggest that a selection process takes place as the individual grows older, resulting in, at least for some parameters such as laying dates, progressively lower heterogeneity in quality and breeding performance. In other words, the average laying dates of younger and older Audouin's Gulls were later, and while variance in younger birds was high (suggesting a large degree of individual heterogeneity with some breeders performing well and others doing badly), variance in older and experienced breeders was low (suggesting that most old and experienced gulls performed similarly). Despite not analyzing how variances changed with age and environmental conditions, other studies have reported a similar pattern, i.e., an effect of selection on the best performing individuals and thus a progressive homogenization of performance with age (Daunt et al. 1999 , Cam and Monnat 2000 , Barbraud and Weimerskirch 2005 , Nevoux et al. 2007 ).
CONCLUSION
Together with other factors such as sex, behavioral processes, and the varying costs of early reproduction, our results demonstrate that age and environmental conditions (in the form of food availability per capita) interact to shape differing aging patterns in an array of breeding parameters under natural conditions. These patterns vary from soft quadratic shapes in harsh environments (little effect of inexperience and senes- cence due to individual heterogeneity in quality and selection) to strongly quadratic patterns (important effect of inexperience and senescence) during good years when middle-aged individuals greatly improve their breeding performance. These two contrasting patterns, which are determined by food availability per capita (i.e., considering density dependence and thus competition; see Coulson et al. 2001) , are rather unexpected because none of the studies analyzing the interaction between age and food conditions found that differences in breeding performance between age classes were lower when food was in shorter supply (see Fig. 1 ). The inclusion of the heterogeneity of variance in our analysis allowed us to shed some light on that particular pattern of the influence of food conditions and competition in the age pattern of breeding performance found in Audouin's Gulls. Variance variability between age classes suggests that important ecological processes, for example, the fact that selection decreases as individuals become older and their average quality increases, affects the patterns of age variation in breeding performance.
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